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The effect of parental smoking on outcome after treatment for glue ear in 
children 

A sample ofi20l childrcn agcd between 2 and 9 years with bilateral chronic oiiiis media with effusion 
(OMEi were treated prospectively and at random by adcnoidcctomy. adfenoionsiilcctomy. or with 
neither procedure. In all cases only a unilateral grommet was inserted and the contralateral 
unopcraied ear was examined one year postH>pcrativcly for persistence or resolution ofi the effusion, A 
self-administered questionnaire was compltted by the parents concerning their smoking habits. The 
resolution of effusion following surgery was assessed in relation to smoking by the motheri and father 
separately and m combi nation i.pearanc^pE^e was statistically less frequent where the child's 
mother or where both parentsrcUied to the number of cigarettes smoked by the 
mother or both parents, The adverse effect was demonstrable whether or not adenoideciomy or 
adenoionsillectomy had been per formed for ireatmeni. The findings lend further support to * 
professional and governmental opinions of a de}eierious4freet of passive smoke exposure on children 

has been shown tb have an adverse effect on the outcome of OME 

following surgical treattheni. 
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Although in general terms the smoking habit is slowly 
declining it is still said to remain the single most preventable 
cause of premature death and sickness. Thirty-one per cent 
of women and 35Vo of men were smokers in 1986 compared 
with 41% and 52Vo respectively in 1972 ‘ Currently there is 
concern about the number ofchildfen who smoke and about 
the age ai which the habit starts. Twenty-seveni per cent of 
girls and 18% of boys are said to be regular smokers at the 
age of 15.* Smoking may affect an individual as part of an 
active process, bun a significani number of children are 
affected b\ tobacco smoke in a passive manner, particularly 
'in relation to maternal smoking. There is known to be a 
higher! rate ofi minor ailments and absences from school in 
children whose mothers smoke.' A wide variety of studies 
have shown an adverse effect of parental smoking on ihe 
lower rcspiraior>' tract, with an increased incidence of pneu¬ 
monia; bronchitis, asthma and coughs. Passive smoking also 
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affects the upper respiratory tract and'there is an increased 
incidence of sore throats which is especially related to 
maicma! smoking.* 

Studies in the past have showmi conflicting results in 
relation to a causal link between passive smoking and the 
development of) otitis media and middle car effusions or glue 
car. The relationship is complicated, firstly by the variable 
Icvcliof passive smoking to which the child is exposed, the 
age at, which the studies are carried out and the other 
co-factors acting on the respiratory tract mucosa which are 
investigated coincidcnully. Independently Kramer et 
Black.* [verson et aL' and Hinton ei ol* have shown an 
association bctw'cenimiddlc car effusion and passive smoking 
exposure They demonstrated a relationship with the degree 
of exposure and have also shown an increased^ risk with 
increasing age. However, no suchi rclaiionship has been 
found by other investigators’and it has been suggested 
that this was because these studies were earned out in pre¬ 
school children Nevertheless. Stewart et oi^‘ failed to show 
a causal relationship in children aged between 5 and 9 years 
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An jnvesuga\ion of Duich kindcrgancn children by Van 
Cauucnbcrgc** alio showcd no increased risk of middle car 
effusions in childrcn of parenis who smoke, bui ihcrc was a 
tendency for the children to develop ntgaiivc middle car 
pressures as shown by tympanomcirv The study b\ Kramer 
r/ at: showed a clear relationship between the increased risk 
of middle car effusion for children both in households where 
there were two or more smokers and also where there was a 
household consumption of more than ?0 cigarettes a day . the 
risk increasing three and four-fold respectively. There was an 
additive cfTcciiwhcn nasal congestion and atopy were taken 
into account, which elevated the risk to sixfold Most 
recently. Svrachan ei ai*' have confirmed a relationship 
between passive smoking and ani increased level! of salivary 
cotininc. a derivative of nicotine, in children ini whom there 
are also ivmpanometric changes confirming negative middle 
car pressure They showed a relationship between these 
tympanometric findings with maternal smoking, the numbers 
of smoker.s in the House and the type of accommodation 
This is further evidence of a causal relationship between 
exposure to cigarette smoke passively in childreni and 
changc.x within the middle car w-hich are demonstrated obicc- 
lively hy tympanometry. It is likely ihai some older children 
in a household will be active smokers but the habit is 
expected to be infrequent in childk-cn lcss than 9 years of ace. 
The present study examines prospectively the effects of 
maternal and paternal smoking habits on the outcome of 
treatment for glue car in children aged between ^ and 9 
years. The surgical aspects of this study have previously been, 
reported'' '* and' we now present the cfTccis of passi^c 
smoking in children with glue car on outcome of ircatmenti 
I ycati following adCnoidectomy and'adcnotonsilicciomy. A 
similar group in whom no pharyngeal surgery w as performed 
IX also included, reflecting the cfl'cct of smoke exposure on 
the umreaied condition. 

Subjects and method 

The study population consisted of201 children aged between 
25 and 103 months with a mean age of 6.3 months There 
were 131 boys and 70 girls. Surgery was performed on a 
randomly allocated basis in 3 groups ofi which 81 had 
adcnoidectomy alone. 47 adcnotonsillcciomy and 73 did not 
have surgery performed, cither to tonsils ori adfcnoidS. (After 
150 cases had been analysed andi reported.'' adcnoionsillfec- 
tomy was discontinued for ethical reasons and adenomec¬ 
tomy was performed at random.1 Middle car effusions had 
been confirmed on 3 occasions during a 3-monih period 
prcopcraiively and at operation only a unilateral 
mynngotomy and! grommet insertion I was performed The 
contralateral unopcraicdi car was examined by a validated 
oioscopist to confirm the presence of an effusion 
Subsequenti follow-up was made at 1 year 
Iz 3 months) liter and the same observer examined the 


unoperated ear by pneumatic otoscopy to assc.ss clearance or 
persi.svencc ofithe effusion Pure-tone or free ficld audiomctry 
and impedance studies were also carried out pre and post* 
operatively as previously described A sclf-admimstcrcd 
questionnaire was completed prcopcraiively by one or both 
parentswith rcspcctito their smoking habns The occupation 
of the father was noted and classified into ^ social classes a** 
follows; 

(1) Professional 
(21 Intermediate. 

(3N1 Skilled non-manual 
(3Ml Skilled manual. 

(51 Partly skilled 
(6) Unski I led 1 

Details were requested of the number of cigarettes (or 
tobacco equivalent fori cigars and pipe tobacco! smoked per 
day during the previous 12 months by both the father and 
mothcri They were also asked whether they had ever smokedi 
during the previous 12 months Parents were classified into 
non-smokers, mild smokers (1-9 cigarettes per day!, 
modferaic smokers (10-19 cigarettes per day 1 and' heaxy 
smokers (20 or more cigarciics per day) 

STATISTICAL analysis 

Bnanate sianstics were used initially to investigate the 
distribution of the data which were shown in some cases not 
to be normally distributed For this numcncjl ditj. a non- 
paramcinc Kruskal-Wallis analysis was used to compare the 
populations of those whose effusions had cltared acains; 
those in whomiii remained in all the cases and in individual! 
operation groups. For catcgoncal data. such as those based 
upon no cigarettes, mild, moderate or heavy smoking as 
discussed earlier, a chi-squared analysis was used, to make 
comparisons between the effusion resohed and effusion 
persisting populations, cither as a wholt or within each 
subgroup based on their treatment The outcome variable of 
the presence or absence of glue in the unoperated car at 
i year was assessed in relation to smoking by the mother and 
father, separately and ini combination. The effects of 
smoking on outcome were therefore assessed for the whole 
group of 201 children and for the 3 trcaimcni groups -An 
analysis of variance was also made to explore the rclaiionr 
ship with the other variables in particular the ace and sex of 
the child, the type of operation performed and the socio¬ 
economic group ofllhc father 

Results 

The rcsulls of the statistical analysis arc shown in Tables h 
and 2 There was significantly reduced oioscopic clearance of 
effusion in an: unoperated car at 1 year m inosc children 
whose parents smoked compared with those who did not 
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T*blc 1. Vanables analysed in relation it> oioscopic clearance in 
an unopcraicd car ai I: yeariin alt cases and wiih respect to 
ireatmtni proup 


(I) Numerical data 
(O Ape 

till No. of cipareues or.equivdilpnl smoked by father per da> 

I ill I No of cica reties or equivalent smoked b> mother per day 
(ivi No of ciparctics or equivalent smoked by mother and father 
per day 

(2l Categorical data 
ID Socioeconomic group 

til) Whether father had ever smoked during the previous 12 
months 

10 to n 

fiii) Whether mother had ever smoked during the previous 12 
months 
(0 or I) 

I.V) DerSN-ed variants 

(D No of cigareiies or equivalent smoked by father per dav 
expressed as 
0 * 0 tnoney 

1 * 1-9 imild) 

2 k 10-^19 I moderate): 
y « 20*- (heavy) 

(ii) No of cigarettes or equivalent'smoked by mother per day 
expressed as 
0*0 I none) 

1 * 1-9 tmild); 

2 * 10-19 imodcratc)' 

; = 20- (heavy) 

till) BSliO * neither father ori mother smoked 

1 * either father or mother smoked 

2 * both parents smoked 

(i\) BS2 sum of derived variants (H and (ii) 


This was cvidcni in all cases where both parents or mother 
smoked, irrespective of whether surgery to the tonsils or 
adenoids was performed. Clearance was significant K 
enhanced in those who underwent adenoidcciomy or adeno- 
tonsillectomy compared with those who did not receive 
pharyngeal surgery. The socioeconomic group of the father 
was, uncxpeciedijk. found not to have a stgntneant rclanon* 
ship 10 outcome by the analysis in terms of any of the 
smoking or other variables. 

Discussion 

This study shows for the first time an adverse effect on the 
outcome of surgical ircaimcni for children with glue car in 
relation to parental smoking habits. It further supports 
previous evidence in favour of a relationship between passive 
smoking and glue ear in childrenj^^ Bearing in mind the age 
of the children in this study ir is unlikely that many v^ere 
regular active smokers. These children had very well estab¬ 
lished bilateral disease. On average there v^as a previous 
history of subjective hearing loss for at least Ifc months prior 
to inclusion in the study. The outcome variable, 'oioscopic 
clearance of effusion in an unoperated ear* was assessed b> a 
validated observer'*' and wc have reported previously the 
corresponding audiomciric and tympanomciric findings '* 
Despite the scvcriiy of the disease in these children we have 
shown that resolution of glue car after ircaimcnt is reduced if 
the child's mother smokes and there is also a relationship 
between outcome and the number of cigarettes smoked by 
the mother. Furthermore, there is a more significant adverse 


Table 2. Significant vanables in relation 
to oioscopic clearance in an unoperated 
ear at: I year 


effect 

on outcome 

if both parents smoke 

and again this 

Parameters tested for 

All cases 

TA 

A 

So pharyngeal * 

significance between (n « 20Ii) 

populations where fluid 
resolved and where it 
persisted 

Numerical data; Kruskal-Wallis analysis 

(h » 47)1 

(n - 81) 

surgery 
in * 73) 

(i) Age 

F < 0.05 

n.s. 

nj$ 

P < 0.025 

(ii) Mother and father: no. of 
cigareties or equivalent 
smoked per day 

P < 0.025 

n.s. 

HjS 

n.s 

(2) Analysis of variance 

(i) Age 

n.s 

n.s 

n.s 

P < 0.025 

(iD Mother; no. of agarcttes or P < 0.05 
equtvaleni smoked per day 

(3) Categorical data cht-squared analysis 
Derived variants 

P < 0 05 

ns 

n.s 

BS) (see Table I) 

n.s 

n.s 

P < 0 05 

ns 

BS2 (see Tabic 1) 

P < 0 05 

F < 0.05 

n.s 

nis 


TA. Adcnoionsillcciomy. A. adenoidcciomy 
ms . not significant (P > 0 05). 
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relates to the number oficigarciics smoked by both parents 
This adverse effecti on outcome is irrespective of whether or 
not surgical I treatment is carried out As demonstrated in 
previous studies the present analysis confirms a sipniftcani 
effect of the child's ape on outcome following surgery for 
glue car in that clearance is less common: in the younger 
patients but the efftcis of parental smoking arc indcpcndcni 
of the age of the child- The study provides further support to 
professional and govcmmenial advice that parental smoking 
is harmful: to children. It suggests that the beneficial effect of 
Aumr>' for glue ear by adenoidectomy will be reduced if the 
jcbild returns to a household where there is exposure to 
Vlbbacco smoke. 
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